'■"-J^ A compound selected from the group consisting 
those of the formula: 



wherein Q is a divalent 
sisting of those of the 



Diety selected from the group con- 
Drmulae : 



CH CM 
-CH-Cil- 




-CH 2 -CH-CH 2 ~ 

wherein n is an integer from\2 to 4, inclusive; ^ and R 2 
are each individually selected from the group consisting of 
hydrogen, alkyl having from 1 to 4 carbon atoms, tnonohydroxy- 
alkyl having from 2 to 4 carborf atoms and wherein the carbon atom 
alpha to the nitrogen atom may tot bear an hydroxy group, dihy- 
droxyalkyl having from 3 to 6 cirbon atoms and wherein the carbon 
atom alpha to the nitrogen atom hay not bear an hydroxy group, 
formyl, alkanoyl having from 2 t' 
and moieties of the formulae: 



4 carbon atoms, trif luoroacetyl ^ 



-(CH 2 ) n -CN , -(CH 2 ) n -0-R and _ (C H 2 ) n -N; 

wherein n is an integer from 2 to 4 , inclusive, R is alkyl having 

from 1 to 4 carbon atoms, and R 3 a*d R 4 are each individually 

selected from the group con sis- ting bf hydrogen., alkyl having from 

1 to 4 carbon atoms and monohydrox^alkyl having from 2 to 4 car- 
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bon atoms and wherein the carbon atom alpha to the nitrogen atom 
may not Bear an hydroxy group, and and R^ taken together with 

their associated N(itrogen) is morpholino, thiomorpholino, piper- 
azino, 4-mefihyl-l-piperazino or a moiety of the formula: 




wherein m is an \integer from 2 to 6, inclusive; with the first 
proviso that the yatio of the total number of carbon atoms to 
the sum of the tot>al number of oxygen atoms plus the total number 
of nitrogen atoms iV the side chains at the 1-position and the 
4 -position may not exceed 4 and with the second proviso that 
R-^ and R 2 may not botA be hydrogen or alkyl; and the pharma- 
cologically acceptable \ac id -add it ion salts thereof. 

A compound selected from the group consisting 
of those of the formula: 



OH 



NH-Q-N" 



NH-Q-N 



wherein Q is a divalent moiety selected from the group con- 
sisting of those of the formulae: 



f'3 



1 



I I 



-CH-CHV,-CH 



-CH-j-CH-CH? 



wh>^rein n is an integer from 2 to 4 , inclusive; R and R 2 are 
each\individually selected from the group consisting of hydrogen, 
alkyl Wing from 1 to 4 carbon atoms, monohydroxyalkyl having 
from 2 t\ 4 carbon atoms and wherein the carbon atom alpha to the 
nitrogen a\x>m may not bear an hydroxy group, dihydroxyalkyl having 
from 3 to 6 Wrbon atoms and wherein the carbon atom alpha to the 
nitrogen atom W not bear an hydroxy group, formyl, alkanoyl 
having from 2 td\4 carbon atoms, trif luoroacetyl and moieties of 
the formulae: 



-(CH 2 ) n -CN 
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V- (CH 2 ) n -Q-R and 



-< CH 2>i 



- R 3 
" R 4 



wherein n is an integer Vrom 2 to 4 , inclusive, R is alkyl having 
from 1 to 4 carbon atoms, Vind R 3 and R 4 are each individually 
selected from the group consisting of hydrogen, alkyl having from 
1 to 4 carbon atoms and monohydroxy alkyl having from 2 to 4 car- 
bon atoms and wherein the carbon atom alpha to the nitrogen atom 
may not bear an hydroxy group, Vnd R 3 and R 4 taken together with ■ 
their associated N(itrogen) is mbrpholino, thiomorpholino, piper- 
azino, 4-methyl-l-piperazino or a\moiety of the formula: 




wherein m is an integer from 2 to 6, Llusive; with the first 
proviso that the ratio of the total nuier of carbon atoms to 
the sum of the total number of oxygen atVms plus the total number 
of nitrogen atoms in the side chains at Ae 1-position and the 
4-poaition may not exceed 4 and with the sWond proviso that 
R x and R 2 may not both be hydrogen or alkyiV* the 
tautomers thereof; and the pharmacolo g ically\Tc^p~table 
acid-addition salts thereof. 



3. An acid-addition salt according to Claim 1 wherein 
the acid is sulfuric acid. 

4. An acid-addition salt according to ^laim 2 wherein 
the acid is phosphoric acid. 

f 

5. An acid-addition salt according to Slaim 1 wherein 
the acid is hydrochloric acid. 

/ 

6. An acid-addition salt according to Claim 2 wherein 
the acid is hydrobromic acid. 

/ 

7. An acid-addition salt according to Claim 1 wherein 
the acid is sulfamic acid. 

8. An acid-addition salt according to Claim 2 wherein 

the acid is citric acid. » 

/ 

9. An acid-addition salt according to Claim 1 wherein 
the acid is lactic acid. 

/ 

10. An acid-addition salt according to Claim 2 wherein 
the acid is malic acid. 

/ 

11. An acid-addition salt according to Claim 1 wherein 
the acid is succinic acid. § 

I 

12. An acid-addition salt according to ^laim 2 wherein 
the acid is tartaric acid. 

13. An acid-addition salt according to G^aim 1 wherein 
the acid is acetic acid. 

14. An acid-addition salt according to Claim 2 wherein 
the acid is benzoic acid. 

15. An acid-addition salt according to G^aim 1 wherein 
the acid is gluconic acid. * 

16. An acid-addition salt according to GQ.aim 2 wherein 
the acid is ascorbic acid. 



\The compound according to Claim 2 wherein Q 
is ethylene, R x Vs fedrogen, and R 2 is g-aminoethyl and in the 
leuco free base f\ 



The compound according to Claim 1 wherein Q is 
ethylene and R x and R 2 are both 3 -hydroxy ethyl and in the 
aroraati^free base form. , 

The compound according to Claim 1 wherein Q is 
ethylene, is hydrogen, and R 2 is 3 -hydroxyethyl and in the 
disuccinate salt form. 




_2£-. 'lUie compound according to Claim 1 wherein Q is 
ethylene, R- L isXhVfcTsogen and R 2 is 3- (methylamino) ethyl and in 
the aromatic f re4 &ase form. 




la im 1 wherein Q is 



dihydrochloride salt form. 

^ . The compound according to 

ethylene, R-^ is hydrogen, and R2 is 3-hydroxypropyl and in the 
dihydrobromide salt form. 

^\ The compound according to C^laim 1 wherein Q is 

ethylene, R^ is hydrogen, and R2 is 2-hydroxypropyl and in the 
disuccinate salt form. 

The compound according to C^jfaim 1 wherein Q is 
trimethylene , R-^ is hydrogen, and R 2 is 3-hydroxyethyl and in 
the diacetate salt form.- 

■rhe iompouna according to Claim 1 wherein Q is 



is h; 




inthe dihydrochlofrifae salt form. 




m, and R 2 is 2 , 3-_dihydroxypropyl and 



The compound according to C^laim 1 wherein Q is 
,-7jCH 2 CH (CH3) - , R-, is hydrogen, and R2 is 3-hydroxyethyl and in 
the dimalate salt form. 



ethylene, R-^ is Viydarogen, and R2 is morpholinoethyl and in the 
diacetate salt fo^i^T ^ 



- 63 - 



'A 



10 



15 



The compound according to flaim 1 wherein Q is 
(p% ethylene, R x is hydrogen, and R 2 is p-hydroxyethyl and in the 
aromatic free base form. W 

A compound according to /laim ^in its pharmacol- 
ogically acceptable acid- addition salt form. 

The compound according to ^laim 1 wherein Q is 
ethylene, R x is hydrogen, and R 2 is B -hydroxy ethyl and in the 
digluconate salt form. _ • 

The compound according to jflaim 1 wherein Q is 
\£%*> ethylene, R x is hydrogen, and R 2 is g-hydroxyethyl and in the 
dibenzoate/salt form. 

tfj^. The compound according to Claim 2 wherein Q is 
kfh ethylene, R ± is hydrogen, and R 2 is 3 -hydroxy ethyl and in the 
leuco free base form. a 

The compound according to (/lairn 2 wherein Q is 
ethylene, R x is hydrogen, and R 2 is 2-hydroxypropyl and in the 

leuco free base form. ^ £ ^-^============^^ ^^^^^^ 

method of inducing regression and/or pallia- " 
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tion of cancer diseases in 
orally or parenterally to s 
a compound selected from t 
the formula: 



mammal comprising administering 
lammal an effective amount of 
gtfoup consisting of those of 





OH 



wherein Q is a divalent mo 
sisting of those of the fo 



iety selected from the ■ yrouo con- 
rmulac : 



CH CH 
-CH-CII- 



-CH 2 -CH-CH 2 - 



having from 1 to 4 carbon ji 
their associated N(itrogen 



CH 2 -CII 2 -CH- 



wherein n is an integer from 2 to 4 , inclusive, R-j^ is hydrogen or 
alkyl having from 1 to 4 carbon atoms, R 2 is hydrogen or alkyl 

itoms, R 1 and R 2 taken together with 
is morpholino, thiomorpholino, piper- 



azino, 4-methyl-l-piperazi no or a moiety of the formula: 

^/Vm 



wherein m is an integer from 6, inclusive; the leuco bases 

and tautomers thereof and the' jflha^macologically acceptable acid- 
-addition salts thereof. 1/ 

35. The method According to Claim 34 wherein Q is 
trimethylene and -NR 1 R 2 is aziridino and in the aromatic dihy- 
drochloride salt form 

36. The method 4 ccordin g to Claim 34 wherein Q is 
trimethylene and — NR^R 2 isj azetidino and in the leuco dihydro- 
bromide salt form. 

37. The method 4 ccordin 9 to Claim 34 wherein Q is 
tetramethylene and R., and 
free base form. 

38. The method according to Claim 34 wherein Q is 
trimethylene and -NR 1 R 2 is ^hiomorpholino and in the leuco free 
base form. 



39. The method according to Claim 34 wherein Q is 
-CH(CH 3 )CH 2 - and ^ and R 2 are both ethyl and in the leuco free 

base form. 



40. The method according to Claim 34 wherein Q is 
-CH (C 2 H 5 ) CH 2 ~ and — NR^R 2 is 4 -methyl- 1-piperazino and in the 
aromatic tetraacetate salt f^orm. 

41. . The method according to Claim 34 wherein Q is 
-CH 2 CH (CH 3 ) CH 2 - and — NR^R 2 is piperazino and in the leuco free 
base form. I 

42. A composition in dosage unit form useful for 
inducing regression and/or palliation of cancer diseases in 
mammals comprising from abiut one mg. to about 2 00 mg. per 
kilogram of body weight peir daily dosage unit of a compound 
selected from the group cofns^sVin^ of those of the formula: 

*2 




wherein Q is a divalent moiety selected from the yrouo con- 



sisting of those of thel formulae: 



-<CH 2 ) n - 



j-2"5 
-CH-CH 2 " 

-CH 5 -CH-CH 2 - 



C 

-CH 2 -crt 



and 



CH_CH_ 
I 3 | 3 



l" 3 



-CH 2 -CH 2 -CH- 



wherein n is an integer from 2 to 4, inclusive, is hydrogen 

or alkyl having from 1 to 4 ca/bon atoms, R 2 is hydrogen or alkyl 
having from 1 to 4 carbon atoms, and and R 2 taken together 
with their assocaited N(itrogen) is morpholino, thiomorpholino , 
piperazino, 4-methyl-l-pipe^-azino or a moiety of the formula: 



13^ 



<CH 2 ) m 



wherein m is an integer from 2 to 6, inclusive; the leuco bases 
and tautomers thereof anfd the pharmacologically acceptable 
acid-addition salts theireof; in association with a pharmaceutical 
carrier . 

>W. A bompound selected from the group consisting ot 
l,4-bis[ (2-aminoe\:hyl) amino] -5, 8-dihydroxyanthraquinone , the 
leuco base and tauVomer thereof, and the pharmaceutically accept- 
able acid-addition salts the/reof. 



a compound 
1, 4-bis [2- (methylaminl 
the leuco base and 




d from the group consisting of 
o] -5, 8-dihydroxyanthraquinone, 
thereof, and the pharmaceutically 



acceptable acid-additi<»n salts thereof 



45. A method of inducing regression and/or palliation 
of cancer diseases in a mammal comprising administering orally 
or parenterally to said mairurial an effective amount of a compound 
selected from the group consisting of those of the formula: 



wherein Q is a divalent moiety Selected from the group con- 
sisting of those of the formulafe 



-<CH 2 ) n - 



-CH- 



Cll-CH. 
I 3 | 3 



C 2 «5 
-CH-CH 



2 

CH, 
I 



-CH 2 -CM- 



-ch-cii 2 -cii 2 - 



C»3 

-CH 2 -CH 2 -CH- 



-CH 2 -CH-CH 2 - and 

wherein n is an integer frcim 2 to 4, inclusive; 
•re each individually .elected from the group consis t ing'of 
hydrogen, alkyl having front 1 to 4 carbon atoms, monohydroxy- 
alkyl having from 2 to 4 Jrbon atoms and wherein the carbon atom 
alpha to the nitrogen atom may not bear an hydroxy group, dihy- 
droxyalkyl having from 3 tj> 6 carbon atoms and wherein the carbon 
atom alpha to the nitrogen^ may not bear an hydroxy group, 

inLyi to 4 



formyl, alkanoyl having fr, 
and moieties of the formul 



-<CH 2 ) n -CN 



-<CH 2 ) 



-O-R 



carbon atoms, trif luoroacetyl 



-(cn 2 ) n - N : 



wherein n is an integer frL 2 to 4, inclusive, R is alkyl having 
from 1 to 4 carbon atoms, and R 3 and R, are each individually 
selected from the group consisting of hydrogen, alkyl having from 
1 to 4 carbon atoms and rionohydroxyalkyl having from 2 to 4 car- 
carbon atom alpha to the nitrogen atom 
xoup, and R 3 and R 4 taken together with 
their associated N(itrogen) is morpholino, thiomorpholino, piper- 
azino, 4-methyl-l-piperaziho or a moiety of the formula: 



bon atoms and wherein the 
may not bear an hydroxy gx 
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wherein in is an integer from 2 /to 6, inclusive; with the first 
proviso that the ratio of the total number of carbon atoms to 
the sum of the total number of oxygen atoms plus the total number 
of nitrogen atoms in the side/ chains at the 1-position and the 
4-position may not exceed 4 ind with the second proviso that 
R x and R 2 may not both be hydrogen or alkyl; the leuco bases and 
tautomers thereof and the pharmacologically acceptable acid- 
-addition-salts thereof. J 

46. a composition in dosage unit form useful for 
Inducing regression and/oi palliation of cancer diseases in 
mammals comprising from about one mg. to about 200 mg. per 
kilogram of body weight Jer daily dosage unit of a compound 
selected from the group Consisting of those of the formula: 

✓ R l 



NH-Q-N 

wherein Q is'a divalent moiety selected from the group con- 
sisting of those of the formulae: 



-<CH 2 ) n - 



CH.CM 
-CII-CII- 



-CH-CH 



r2"5 



-CH- 



-CH 2 -CH-CH 3 



wherein n is an integer from 2 to 4 , inclusive; and R 2 



are each individua 



and 



-CH 2 -CH 2 -CH- 



Hy selected from the group consisting of 
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hydrogen, alkyl having from 1 to 4 carbon atoms, monohydroxy- 
alkyl having from 2 to 4 carboh atoms and wherein the carbon atom 
alpha to the nitrogen atom maV not bear an hydroxy group, dihy- 
droxyalkyl having from 3 to 6 carbon atoms and wherein the carbon 
atom alpha to the nitrogen atom may not bear an hydroxy group, 
formyl, alkanoyl having from/ 2 to 4 carbon atoms, trif luoroacetyl 
and moieties of the formulae 



-<CH 2 ) n -CN 



-<CH 2 ) n f-0-F 



and 



-(CH 2 ) n -NC 



wherein n is an integer frdm 2 to 4 , inclusive, R is alkyl having 
from 1 to 4 carbon atoms. And R 3 and R^ are each individually 
•elected from the group consisting of hydrogen, alkyl having from 
1 to 4 carbon atoms and monohydroxy alkyl having from 2 to 4 car- 
bon atoms and wherein the /carbon atom alpha to the nitrogen atom 
may not bear an hydroxy group, and R^ and R 4 taken together with 
their associated N(itrogei)^is morpholino, thiomorpholino, piper- 
azino, 4-methyl-l-piperaz Lno or a moiety of the formula: 



wherein m is an integer 
proviso that the ratio o 



rom 2 to 6, inclusive; with the first 
I the total number of carbon atoms to 



the sum of the total numoer of oxygen atoms plus the total number 
of nitrogen atoms in the side chains at the 1-position nnd the 
25 4-poaition may not excee i 4 and with the second proviso that 

and R 2 mav not both h* hydrogen or alkyl; the leuco bases and 
tautomers thereof and th<; pharmacologically acceptable acid-addi- 
tion salts thereof; in association with a pharmaceutical carrier. 



-4e=K A compound selected from the group consisting of 
1,4-bis [2- (1, 3-oxazolidiA?H~Y 1 ) et hylamino]-5, 8-dihydroxyanthra- 

e^and' tautomer thereof, and the pharmaceuti- 



quinone, the leuco base 1 



cally Acceptable acid-raddition salts thereof. 

j££r. A compound selected from the group consisting of 
1 , 4-bis [ 2- Otetrahydro-1, 3-oxaz in-l-y 1 ) ethylamino] -5 , 8-dihydroxy- 
anthraquinone\ the leuco base and tautomer thereof, and the phar- 
maceutically acceptable acid-addition salts thereof. 

^S*9T. Acompound selected from the group consisting of 
1, 4-bis [2- (1, 3-oxaztolidin-2-one-l-yl) ethylamino] -5 , 8-dihydroxy- 
anthraquinone, the leuco basi and tautomer thereof, and the phar- 
maceutical^ acceptable^ aci\jr sr 3dd s ition salts thereof. 

• A compound ^electjfed from the group consisting of 
1, 4-bis [2- (tetrahydro-1, 3->Dxk^fi-2-one-l-yl) ethylamino] -5, 8-dihy- 
droxyanthraquinone , the^^euop\base and tautomer thereof, and the 
pharmaceutically acceptable aVld-addition salts thereof. 
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